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Available online 3 March 2012AbstractA case of left ventricle rupture caused by tire explosion is reported because it seems to be unique in literature. A 37-year-old male truck
driver was injured in the chest-upper-abdomen level of his body by an exploding tire; the event resulted in him losing consciousness at the scene.
An echocardiogram performed 30 min later after arrival at the emergency room showed a small left ventricle, a dilated left atrium, mild mitral
regurgitation, and a large amount of pericardial effusion. There was no evidence of heart rupture at this point. The patient became agitated and
was put under the tranquilizer control. It was then arranged for him to receive computed tomography of the brain and abdominal ultrasound.
During these evaluations, the patient began to have episodes of hypotension despite adequate volume resuscitation. Therefore, he was taken to
the operating room, where sternotomy and cardiorrhaphy (without cardiopulmonary bypass) was performed. Direct suturing of the damage to the
heart was carried out. The patient recovered uneventfully after the operation.
Copyright  2012, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
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Most reported cases of blunt cardiac rupture are caused by
traffic accidents, but rarely are they caused by an exploding
tire. We present a case of a blunt chest trauma caused by a tire
explosion that combines both direct myocardial injury in the
form of a traumatic left ventricular rupture with myocardial
contusion.
2. Case report
A 37-year-old male truck driver was injured in the chest-
upper-abdomen level of his body by a blast from an explod-
ing tire, which tossed him against a large electric pole. This
occurred while he was repairing a truck wheel at the side of* Corresponding author. Department of Environmental and Occupational
Health, Medical College, National Cheng Kung University, 138 Sheng-Li
Road, Tainan 70428, Taiwan.
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doi:10.1016/j.jacme.2012.01.003the road. He was found unconsciousness at the scene by his
partner and was dispatched immediately by ambulance to
hospital after the accident due to the intervention of his rescuer.
On the way to the hospital, the patient’s systolic blood pressure
was 130 mmHg, diastolic pressure 70 mmHg, pulse rate
140 beats/min, and his neck veins were distended obviously.
On arrival in the emergency room (ER), his systolic blood
pressure was 130 mmHg, his pulse was regular at a rate of
130 beats/min, and his respiration was 25 breaths/min. Physical
examination revealed labored breathing as well as normal
cardiac sounds without rub, murmur, or gallop; furthermore, his
upper and lower extremity pulses were intact and symmetric.
An immediate electrocardiogram demonstrated a sinus tachy-
cardia at a rate of 119 beats/min with low-voltage QRS. A
roentgenogram demonstrated marked cardiomegaly (Fig. 1).
The initial laboratory data were as follows: hemoglobin level
132 g/L; hematocrit 40.2%; potassium level 4.2 mEq/L; crea-
tine kinase level 360 U/L; myocardial band fraction of creatine
kinase 45.2 ng/mL; and relative index 13.2%. The results of
the initial arterial blood gas analysis under an oxygen flow ofMedicine. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. A roentgenogram taken demonstrated marked cardiomegaly.
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dioxide tension 45 mmHg, oxygen tension 75 mmHg, base
excess -4, and oxygen saturation 90%.
An echocardiogram was performed 30 min after his arrival
at the ER and demonstrated a small left ventricle, a dilated left
atrium (5.8 cm), mild mitral regurgitation, and a large amount
of pericardial effusion (Fig. 2). There was no evidence of heart
rupture at this point. The patient became agitated andwas placed
under tranquilizer control. He received computed tomography
of the brain, which showed a right skull bone fracture without
intracerebral hemorrhage, and abdominal ultrasound, which
revealed no ascites and no fluid accumulation.
Although hemodynamically stable throughout these evalu-
ations, the patient began to have episodes of hypotension with
his systolic blood pressure dropping to 70 mmHg despite
adequate volume resuscitation. Therefore, he was taken to the
operating room 3 hours after arrival at the ER, where ster-
notomy and cardiorrhaphy (without cardiopulmonary bypass)
were performed. During the operation, the patient experienced
deep hypotension and episodes of sinus tachyarrhythmia, but
there were no associated ST-segment elevation changes on the
electrocardiogram. Using a suction device and through gentleFig. 2. An echocardiogram demonstrated a small left ventricle, a dilated left
atrium, mild mitral regurgitation, and a large amount of pericardial effusion.manual manipulation of the apex of the heart, the surgeon
examined the lateral and posterior walls, and it was found that
this maneuver caused hemodynamic instability. Upon mobi-
lization of the heart again, a large amount of fresh blood filled
the pericardial wall. The patient was quickly placed into the
Trendelenburg position while at the same time systolic pres-
sure was measured at only 20 mmHg manually. An irregular
tear of the left ventricle was found 8 mm distant from the left
anterior descending coronary artery. The tear was repaired
with full thickness interrupted 4-0 Prolene (Ethicon, Somer-
ville, NJ, USA) mattress sutures with polytetrafluorothylene
felt strips (Bard Inc, Murray Hill, NJ, USA) on each side;
these were then reinforced with a running suture. At this point
the patient returned to hemodynamic stability. The abdominal
exploration demonstrated no evidence of intra-abdominal
active bleeding.
The postoperative course was complicated by the respiratory
insufficiency, which was improved after intensive pulmonary
support. He was discharged after 9 weeks of hospitalization.
Echocardiographic examination before discharge showed
normal left ventricular size and function, and the ejection
fraction was approximately 0.65. Six months later at follow-up,
the patient was found to be fully recovered and had returned to
work.
3. Discussion
Severe, nonpenetrating chest trauma is frequently associ-
ated with cardiac injury.1 The most common cardiac injury
after chest trauma is myocardial contusion: nonstructural
myocardial damage in which the rapid deceleration forces the
heart against the anterior chest wall and provokes excessive
shear forces on the cardiac structures. Blunt chest trauma can
also result in myocardial contusion.2 While direct rupture of
cardiac structures typically leads to acute hemodynamic
decompensation, myocardial contusion is often symptom-free.
Therefore, when cardiac rupture occurs after asymptomatic
myocardial contusion, timely diagnosis and management can
save patients from this frequently fatal condition.
Myocardial contusion is frequently observed in patients with
severe nonpenetrating chest trauma. The severity of the condi-
tion may range from events of little or no consequence to those
so severe that the diagnosis is readily apparent. Especially in
a healthy young adult with a flexible chest wall, the heart can be
traumatized without obvious external injuries. Cardiac rupture
is a severe consequence of myocardial contusion and has a high
fatality rate.3,4 Although it usually occur within 3 weeks after
the injury, and in many cases allows no time for therapeutic
intervention, myocardial rupture has been recorded as late as
6 years after the blunt cardiac injury.5,6
Once cardiac rupture is suspected in a patient with blunt
injury, structural damages must be excluded using repeated
echocardiography, but the detection of hemopericardium using
radiography is difficult because a small amount of blood is
sufficient to tamponade cardiac motion acutely without
changing the cardiac shadow significantly. This presents
a certain dilemma. Clinical findings alone are unreliable, and
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proven tamponade. In fact, blunt traumatic rupture of the heart
and pericardium is rarely diagnosed preoperatively.5 There-
fore, more aggressive operative strategies are recommended,
and prompt surgical intervention, even if only exploratory, is
very helpful in these cases. In fact some have argued that
exploration should be performed even if only a amount of
small fluid collection is noted.7
Blunt thoracic injuries are responsible for 8% of all trauma
admissions, with motor vehicle crashes being the dominant
injury mechanism. Likewise, most of the cases of the blunt
traumatic cardiac rupture are related to traffic accidents. When
a series of 59 patients with blunt traumatic rupture of the heart
and pericardium were examined, 68% of the cases resulted
from vehicular accidents, 10% from motorcycle crashes, and
7% from pedestrians being struck by vehicles; thus a total of
85% were related to traffic accidents.5 Another study of 14
cases found that 10 (71%) were caused by traffic accidents.6
However, none of them were caused by a tire exploding. In
fact, using “cardiac injury,” “heart injury,” and “tire” as key
words to search Medline and PubMed failed to find any report
on cardiac injuries caused directly by an exploding tire.
Nonetheless, lethal injuries caused by tire explosions have
been reported, and injuries do occur directly due to the patient
being thrown against an adjacent unyielding structure.8 In fact,
in a study that reviewed all injury reports from the National
Highway Traffic Safety Administration, the Occupational
Safety and Health Administration, and the Insurance Institute
for Highway Safety of the United States, 694 injuries wereidentified as due to explosions during tire servicing from 1978
through 1987 and, of these, 143 were fatal.9 Specifically, most
of the fatal cases result from exploding truck tires, and head
injuries accounted for 78% of the total deaths.9 The study
itself speculated the actual number of such injuries was very
likely to be greater than that reported, and our case presents
another mechanism by which fatal injury can occur during tire
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